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Art Unit: 2882 

DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-2 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Keesmann (US 5773921). 

Regarding claim 1 , Keesmann teaches an x-ray generating device for scanning 
ah object under inspection comprising: 

at least one addressable field emission cathode (figure 5, column 6 lines 7-16 
and 32-39), the cathode comprising a substrate and a nanostructure-containing material 
comprising carbon nanotubes (column 7 line 7 and 15-17); 
and 

at least one anode target (see column 7 line 16, the x-ray tube would necessarily 
include an anode target). 

Regarding claim 2, Keesmann teach the nanostructure-containing material 
comprises single-walled carbon nanotubes, multi-wall nanotubes, or mixtures thereof 
(column 3 line 14). 
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Claims 1, 3-5, 7-9, 11-13, 15-23, 25-33, 43-51, 53 and 55-56 are rejected under 
35 U.S.C. 102(e) as being anticipated by Whitlock et al. (US 6333968B1). 

Regarding claim 1 , Whitlock teaches an x-ray generating device for scanning an 
object under inspection comprising: 

at least one addressable field emission cathode, the cathode comprising a 
substrate and a nanostructure-containing material comprising carbon nanotubes 
(column 4 line 8 and column 7 line 21 ); and 

at least one anode target (303). 

Regarding claim 3, Whitlock teaches the cathode comprises a substrate material 
(306) is at least partially covered with the nanostructure-containing material coating 
layer (298) (figure 11). 

Regarding claim 4, Whitlock teaches an adhesion-promoting interlayer (Si02 
conductive layer) between the substrate (306) and the nanostructure-containing 
material coating layer (298) (figure 11). 

Regarding claim 5, Whitlock teaches a gate electrode (column 17 line 2). 

Regarding claim 7, Whitlock teaches the device is portable (figure 7). 

Regarding claim 8, Whitlock teaches the cathode comprises an array of 
nanostructure containing material elements, each of the nanostructure containing 
elements being individually addressable (column 15 line 21 and column 4 line 8). 

Regarding claim 9, Whitlock teaches the at least one cathode and the at least 
one anode are contained within a vacuum chamber (figure 7). 



Application/Control Number: 10/614,787 Page 4 

Art Unit: 2882 

Regarding claim 1 1 , Whitlock teaches the cathode emits electrons without the 
assistance of the heater (figure 1 1 , cold cathodes). 

Regarding claim 12, Whitlock teaches a multi-beam x-ray generating device 
comprising: 

a stationary field-emission cathode comprising a plurality of stationary and 
individually controllable electron-emitting pixels (94) disposed in a predetermined 
pattern on the cathode (figure 4, column 7 line 21 ); 

an anode (108) opposing the cathode (92) comprising a plurality of focal spots 
(1 14) disposed in a predetermined pattern (figure 4) that corresponds to the 
predetermined pattern of the pixel (figures 4, 5a); and 

a vacuum chamber enveloping the anode and cathode (column 8 line 63). 

Regarding claim 13, Whitlock teaches the cathode comprises a nanostructure- 
containing material (column 4 line 8). 

Regarding claim 15, Whitlock teaches the cathode has a planar geometry 
(figures 4, 5a). 

Regarding claim 16, Whitlock teaches the anode has a planar geometry (figures 

4, 5a). 

Regarding claim 17, Whitlock teaches at least one gate electrode (406) arranged 
to control the field-emission cathode. 

Regarding claim 18, Whitlock teaches the at least one gate electrode comprises 
a plurality of individually addressable gate electrode control units (136), each unit 
arranged to control a corresponding electron-emitting pixel (column 7 line 20). 
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Regarding claim 19, Whitlock teaches the focal spots comprise materials that 
produce x-rays with different energy distributions when bombarded with electrons 
emitted from the pixels (column 9 line 51 ). 

Regarding claim 20, Whitlock teaches one focal spot for every pixel (figures 4, 

5a). 

Regarding claim 21 , Whitlock teaches a computer (136) programmed to control 
the plurality of pixels. 

Regarding claim 22, Whitlock teaches the computer is programmed to turn on the 
pixels in sequence, at a predetermined frequency, for a predetermined duty cycle, 
and/or for a predetermined dwell time (column 9 line 67). 

Regarding claim 23, Whitlock teaches the pixels and corresponding focal spots 
are arranged along the circumference of a circle (figure 7). 

Regarding claim 25, Whitlock teaches the pixels and corresponding focal spots 
are arranged along the circumferences of a plurality of concentric circles (figure 7). 

Regarding claim 26, Whitlock teaches the pixels are arranged in at least one 
cluster, the at least one cluster comprising a plurality of immediately adjacent pixels 
(figure 5a). 

Regarding claim 27, Whitlock teaches each pixel comprises a multi-layer 
electrical gate (grid, deflector) or coil constructed to focus a beam of electrons emitted 
from each pixel (figure 10). 

Regarding claim 28, Whitlock teaches a collimator (195) constructed to focus the 
x-ray beams generated by the focal spots 
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Regarding claim 29, Whitlock teaches an x-ray detector (1 96). 

Regarding claim 30, Whitlock teaches the detector comprises a plurality of 
discrete detector elements (254, area detector). 1 

Regarding claim 31 , Whitlock teaches the detector comprises a matrix of detector 
pixels (area image detector, 196, 254). 

Regarding claim 32, Whitlock teaches computer hardware (168) and software for 
collecting input from the detector, and constructing an image from the input. 

Regarding claim 33, Whitlock teaches a monitor (172) for displaying the image. 

Regarding claim 43, Whitlock teaches a method of scanning an object with x-rays 
directed at the object from different locations, the method comprising: 

(i) providing a stationary field-emission cathode comprising a plurality of 
stationary and individually controllable electron-emitting pixels (117) and disposing the 
pixels in a predetermined pattern on the cathode (figure 5a, 7 and 8); 

(ii) locating an anode (134) in opposing relationship to the cathode and providing 
the anode with a plurality of focal spots (118) disposed in a predetermined pattern that 
corresponds to the predetermined pattern of the pixels; 

(iii) enveloping the anode and cathode with a vacuum chamber (52); and 

(iv) activating at least one of the pixels thereby generating a beam of emitted 
electrons that is incident upon a corresponding focal spot of the anode (column 7 line 
20), thereby generating an x-ray (124), and directing the x-ray toward the object (122) to 
be scanned (figure 5a). 
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Regarding claim 44, Whitlock teaches step (iv) comprises activating a first pixel 
(128) thereby generating a first x-ray incident upon the object to be scanned from a first 
location, then sequentially activating at least a second pixel thereby generating a 
second x-ray incident upon the object to be scanned from a second location (column 9 
line 50-53). 

Regarding claim 45, Whitlock teaches step (iv) comprises simultaneously 
activating a plurality of pixels thereby generating a plurality of x-rays incident upon the 
object to be scanned from multiple locations (column 9 line 46 teaches a plurality of 
pixels turn "ON" at same time). 

Regarding claim 46, Whitlock teaches the step of: 

(v) locating an x-ray detector such that x-rays passing through the object (262) 
being scanned are incident up the detector (254). 

Regarding claim 47, Whitlock teaches the detector comprises a plurality of 
discrete detectors (254, area image detector comprises a plurality of pixel of detectors). 

Regarding claim 48, Whitlock teaches the detector comprises a plurality of 
detector pixels (254, area image detector). 

Regarding claim 49, Whitlock teaches the step of: 

(vi) collecting input from the detector (254) and constructing an image from the 
input (figure 8). 

Regarding claim 50, Whitlock teaches the step of: 

(vii) displaying (172) the constructed image. 
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Regarding claim 51, Whitlock teaches the cathode comprises a nanostructure- 
containing material (column 4 line 8). 

Regarding claim 53, Whitlock teaches steps (i) and (ii) comprise arranging the 
pixels and corresponding focal spots along the circumference of a circle (figure 7). 

Regarding claim 55, Whitlock teaches steps (i) and (ii) comprise arranging the 
pixels along the circumferences of a plurality of concentric circles (figure 7). 

Regarding claim 56, Whitlock teaches step (i) comprises arranging the pixels in 
at least one cluster, the at least one cluster comprising a plurality of immediately 
adjacent pixels (figure 5a). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Whitlock 
in view of Horbaschek (US 4712226). 

Regarding claim 6, Whitlock fails to teach a plurality of anode target. 

Horbaschek teaches an x-ray source having a plurality of anode target (figure 1). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to adapt the x-ray source of Whitlock with the plurality of targets as taught by 
Horbaschek, since the plurality of targets would allow one to generate x-ray beams of 
different energies using a single x-ray source. 
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Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Whitlock 
in view of Kawahara (US 602891 1). 

Regarding claim 10, Whitlock fails to teach a moveable stage. 
Kawahara teaches a movable stage (22). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to adapt the x-ray system of Whitlock with the movable stage as taught by 
Kawahara, since the movable stage would locate an examining object more accurately. 

Claims 14 and 52 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Whitlock in view of Keesmann et al. 

Regarding claim 14, Whitlock fails to teach the nanostructure-containing material 
comprises single walled carbon nanotubes. 

Keesmann teaches that single-walled and multi-walled carbon nanotubes are 
interchangeable. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the nanotube cathodes of Whitllock with the single walled carbon 
nanotubes as taught by Keesman, since. Keesman teaches that either single or multi- 
walled nanotube can be used. Thus, the selection of one over the other is considered 
to constitute an obvious matter of design base on manufacture preference and material 
availability. 

Allowable Subject Matter 

Claims 34-42 and 57-65 are allowed over prior art. 
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Claims 24 and 54 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: The prior art fails to teach an field emissive cathode type x-ray generating 
device or method of scanning with the device having a gate electrode with a plurality of 
different sizes openings as claimed in claims 34, 24, 54 and 57. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hoon Song whose telephone number is (571) 272-2494. 
The examiner can normally be reached on 8:30 AM - 5 PM, Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Glick can be reached on (571 ) 272 - 2490. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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